Background: Acrylamide is a chemical compound produced in starchy foods that have been cooked at high temperatures. Acrylamide is proven to be carcinogenic in rodents and a probable human carcinogen, with increasing evidence of positive associations with human cancers. Acrylamide is formed in potato crisps, chips, bread and crisp bread. It was first discovered by scientists in Sweden in 2002.Objective: To determine the level of acrylamide in popular Egyptian brands of potato crisps and corn products produced by domestic food industrial factories. Methods: Seven brands of potato and eight brands of corn products were collected, crashed and after preparing the extracts of each sample, high performance liquid chromatography (HPLC) was used for measuring the amount of acrylamide. Results: The amounts of acrylamide ranged 247-1677µg/kg in potato brands and <35-419µg/kg in corn products. Conclusion: As acrylamide is a dangerous toxin for human health, its level in these products, that are used extensively by people especially children, should be strictly traced and reduced.
INTRODUCTION
It attained considerable public health concern since it has been found to be carcinogenic in rodents and classified as a probable human carcinogen. (1) Potato products, such as French fries and chips, were among the food items containing the highest amounts of acrylamide.
However, no maximum permitted concentration has been established for acrylamide in processed foods yet. Maillard reaction of reducing sugars with asparagines at temperatures above120°Cwas the main mechanism of acrylamide formation. (2) (3) (4) (5) Acrylamide was not found in boiled or unheated foods. It was not possible to stop acrylamide being produced or to remove it from foods once it has been produced. 
increase the production of reactive oxygen radicals by leukocytes and increase plasma C-reactive protein.
(7) It also ha a toxic effect on male reproduction, (8) decrease the level of dopamine, (9) and has genotoxic and carcinogenic effect. (10) (11) (12) On the other hand, some studies showed that acrylamide intake was not associated with cancer development. (13) (14) (15) A limited Norwegian exposure assessment study revealed that the daily mean intakes of acrylamide in foods and coffee had been estimated to be 0.49 and 0.46 µg/kg body weightin males and females respectively. (16) Safedietary intake level of acrylamide, including tolerable daily intake (40 µg/kg/day) and margins of exposure (300 µg/kg/day), were also estimated for humans. (17) Because there were no data regarding level of acrylamide in potato crisps and corn products that are produced in domestic factories, the purpose of the current study was to determine the level of this toxin in these products. 
MATERIAL AND METHODS

Sampling
Seven popular Egyptian brands of potato products and eight brands of corn products were collected randomly from the local market (10 each). Samples P1, P2, P3, P4 and P7
were crisps, sample P5 was potato sticks and sample P6 was potato pellet. All potato products samples were the fried products except P5 that was a mixture of potato powder Neveen F. Agamy 15 and corn meal. Samples C5 and C6 were popcorn and others were snacks. Samples C1 and C2 were fried snacks and samples C3, C4, C7 and C8 were cheese covered snacks.
Determination of acrylamide
Extraction, purification, and determination of the levels of acrylamide were carried out using the high performance liquid chromatography (HPLC) method.
Preparation of Standard Acrylamide
Standard analytical grade acrylamide was purchased from Sigma Chemical Company.
Stock acrylamide solution was prepared by dissolving 10 mg of standard acrylamide in 10 ml HPLC water with vigorous agitation for one minute using vortex mixer. Different concentrations were prepared from this stock solution. The absorbance of the obtained solutions was determined by measuring at 230 nm using a SHIMADZU -160a UVvisible spectrophotometer.
Sample preparation
One gram of each minced and homogenized samples was blended with 9 ml HPLC water, mixed for 10 minutes on a rotating shaker and then centrifuged at 9000 rpm for 30 min. A portion of the clear aqueous phase was promptly removed for filtration. The filtrates were re-centrifuged at 4000 rpm for 10 min then the clarified aqueous solution was filtrated.
Column clean up
Clean up of column was carried out by using chromatography tube (25 mm internal diameter, 350 mm length) filled with fine granules of silica gel. The mobile phase (aqueous 0.1 % acetic 0.5% methanol 1:1) was passed.
Detection of acrylamide using HPLC
Twenty µL of the extract was introduced into the injection unit of the HPLC under the following conditions.
-Column: C18-CLC/ODS reversed phase. 
Statistical analysis
The differences among treated groups were analyzed by one-way ANOVA followed by Tukey test. p value of less than 0.05 was considered statistically significant.
RESULTS
Data showed that in different brands of potato products, levels of acrylamide were between 247 and 1677µg/kg for the samples P2 and P6 respectively (Figure 1 ). There were no differences between samples P1, P4, P5
and P7. Amount of acrylamide in samples P3
and P6 was significantly higher than in other samples (p< 0.001).
Figure1. Acrylamide levels in Egyptian brands of potatos
Data shown as n = 10 for each sample. P1, P2, P3 and P4: unflavored crisps. P5: potato stick. P6: unflavored potato pellet. 
Figure 2. Acrylamide levels in Egyptian brands of corn products
Data shown n = 10 for each sample. C5 and C6: popcorn C2, C1: flavored fried snack,C3, C4, C7 andC8: flavored and cheese covered snack C8 versusC5 and C6 (p< 0.001). C8 versusC2 (p< 0.01). C5versus C2, C1, C3, C4 and C7 (p< 0.001). C6 versus C2, C1, C3 and C4 (p< 0.001). C2 versusC7 (p< 0.01). 2528 µg/kg. (19) In Poland, the level of acrylamide in potato crisps was between 352
DISCUSSION
and 3647 µg/kg, depending on the type of crisps. (20) In Japan, most potato chips and whole potato-based fried snacks showed an acrylamide concentration higher than 1000 µg/kg. In the current study, the maximum amount of acrylamide was 1677µg/kg which is less than Brazilian and Polish but more than Austrian and Japanese crisps. Some studies showed that various cooking conditions such as type of frying oil, frying period and temperature affected the levels of acrylamide in foodstuffs. (21) (22) (23) Studies showed that there were two basic ways to reduce acrylamide in potato crisps. First, through the raw material itself (the potato). Potatoes have a considerable potential to form acrylamide.
Fried potato was the food category which has probably chalked up the highest concentrations of acrylamide recorded. (24) Second, the level varied depending on the type of potato, (25) (26) several other factors (e.g. fertilization, climate, location), or due to the specific asparagines levels. With regards to the formation of acrylamide, the industry is currently in the process of selecting the most suitable types of potatoes. Storage of the potatoes also had a very big impact on the formation of acrylamide. By optimizing the storage conditions (in particular, maintaining a storage temperature below10°C), the levels of reducing sugars released due to starch degradation using storage can be minimized. (27) (28) Another fundamental way to reduce acrylamide concentrations in the end product is by influencing the technology used in the production of potato crisps.
CONCLUSION
The level of acrylamide in potato products is higher than in corn products. Also levels of acrylamide in Egyptian potato products are comparable with some other countries.
Because the amount of acrylamide is high in some potato crisps that are produced in domestic factories, there is a need to reduce the level of acrylamide in these products that are consumed extensively by people especially children.
